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Abstract 
In the recent study have been successfully created the Surface Energy Balance Interface 
Software (SEBALIS) using Visual Basic (VB) 6.0 program. This software can simplify the 
existing system and the formulation, facilitates data processing by reducing repetitive and 
complex tasks implemented with the ErMapper software. The urban climate variables have been 
calculated in SEBALIS are surface temperature (Ts), air temperature (Ta), net radiation (Rn), soil 
heat flux ( G), latent heat flux (L ), sensible heat flux (H), and evapotranspiration (Etp) for each 
land cover in urban areas. The development of SEBALIS lies in the additional the formulation 
and estimation of urban climate variables (Normalized Difference Vegetation Index (NDVI), 
relative humidity (RH), comfortable index (THI), Bowen ratio (/3), and evaporative fraction (EF)). 
This SEBALIS that developed has been applied for monitoring drought in Bandung. 
Keywords: SEBALIS development, Visual Basic 6.0, Er Mapper, Arc View GIS, urban climate 
variables (ND VI, /J, and EF), drought monitoring. 
INTRODUCTION 
The Surface Energy Balance Interface Software (SEBALIS) has been created using Visual Basic 
6.0 program. This software is designed to simplify the existing system and the formulation. 
SEBALIS was created as a tool for supporting the research activities conducted by the National 
Institute of Aeronautics and Space (LAP AN)-Indonesia, and Center for Environmental Remote 
Sensing (CEReS) Chiba University - Japan (Tursilowati et al., 2012a). The issues concerning 
climate change locally, regionally and globally has been debated among scientists, economics, 
politics and others. Local (urban) climate change is associated with changes in land use. There is 
an increasing recognition of the role of cities and urban regions as key engines of economic 
growth, job creation and innovation - as well as their role as the major contributors to global 
warming. Climate impacts will result from global climate change, but how climate change 
impacts individual metropolitan regions will vary (OECD, 2010). Therefore, this software 
created to support research in the field of urban climate and its relation to land use. SEBALIS 
based on the Visual Basic (VB) platform that can simplify the formulation so that the utilization 
of other existing programs is reduced considerably in the development of simulation model. As 
an example, here we apply the novel VB system to analyzing the energy balance in big cities in 
Indonesia (Tursilowati et al., 2012a, Datta, 2008, Ford, 2009, Foxall, 2010, Halvorson, 2010, and 
Hassan et al., 2006). 
In the previous version of SEBALIS could be process the Landsat satellite data and generate the 
distribution of energy balance is closely investigated over various types of land coverage 
including water body, forest, industry, plantations, residence, paddy fields, open land, 
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embankment, and cloud. The distribution presenting surface reflectance (albedo), surface 
temperature (Ts), air temperature (Ta), the components of energy balance (net radiation, Rn), soil 
heat flux (G), latent heat flux (L), sensible heat flux (H)), and evapotranspiration (Etp) are 
generated to design the necessary system models on the basis of relevant satellite images 
(Tursilowati et al., 2012a). In this study was conducted development SEBALIS to estimate the 
other climate variables, namely Normalize Difference Vegatation Index (NDVI), Evaporative 
Fraction (EF), and Bowen Ratio (/J). EF and p are essential climate variables for drought 
monitoring (Julien et al., 2011, and Wan et al., 2004). 
Drought is a problem that often arises in Indonesia during the dry season arrives. Various 
methods of drought monitoring with satellite remote sensing data have been implemented. Vogt 
et al. (1998), Niemeyer and Vogt (1999) describe concept that is the energy balance and 
Evaporative Fraction (EF) for monitoring drought in the region Sicilia. EF is the ratio between 
the energy to do with the difference in evapotranspiration net radiation with energy to move the 
heat in the soil. On the ground condition do not contain water, energy for Evapotranspiration 
(ET) decreased so that EF decreased. In this case the lower the evaporative fraction, then the 
drought level will be higher. The opposite of the concept of EF is the Bowen Ratio (BR), which 
explains that the higher the value of BR will be higher levels of dryness of the land (Tursilowati 
et al., 2012b ). 
METHODOLOGY 
An outline, the methodology carried out by Waterfall approach. Waterfall method is, generally in 
use in the development of a system or application software that has long been widely known, 
very powerful software development methodology and consists of four phases that, in general, 
map to the four phases of the Kumiega-Van Vliet model analysis, design, implementation, and 
ongoing system testing (Van Vliet and Hendry, 2004). The methodology describes the procedure 
of processing of raw data and initial processing of Landsat satellite images, data extraction to 
urban climate variables to the analysis and visualization. In the previous study the urban climate 
variables consist of the albedo, Ts, Ta, surface energy balance components (Rn, G, H, and L), 
and evapotranspiration (Etp ). In this study contunues estimate other climate variables, namely 
Normalize Difference Vegatation Index (NDVI), Evaporative Fraction (EF), and Bowen Ratio 
(/J). Initial processing of raw image data to be output ASCII data is done by using the Er Mapper 
7 .1 software. Landsat data extraction for the numerical calculations performed using SEBALIS 
that has been developed. While the reclassification process the data until the final layout is done 
using the software Arc View GIS 3.3. 
Chart design of Surface Energy Balance Model in this study shown as Figure 1. In Figure 1 
shown in the box output, climate variables estimated in this study are marked in red color, 
namely ND VI, p, and EF. 
The data used in the study were as follows: Landsat 7 ETM with study area covered Bandung 
area (Path 122, Row 065) dated 22 December 2001 with the acquisition LlG format, digital map 
of Bandung administration, digital maps of Bandung land use. 
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Figure 1. Chart design of Surface Energy Balance Model Interface Model 
RESULT AND DISCUSSION 
This SEBALIS that developed has been applied for monitoring drought in Bandung (Tursilowati 
et al., 2012a). The resulting output of the system: the spatial distribution map of landcover, NDVI, 
/J, and EF. 
Figure 2 is Form Display depicting the spatial distribution of landcover map of Bandung. In the 
form shown several features such as legend of seven types of land cover (residence, industry, 
open land, water body, plantation, paddy field, and forest), map scale, also info map will show 
that if we select a point on longitude 107 .58 E and latitude 6.9 S with a white cursor denote a 
residence (Tursilowati et al., 2012a). 
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Figure 2. Form Display (Map) ofLandcover (Tursilowati et al., 2012a) 
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Figure 3 is Form Display depicting the spatial distribution map of NDVI of Bandung. As in 
Figure 2, here also shown several features such as legend of value of ND VI, map scale, also info 
map will show that if we select a point on 107.58 °E, 6.9 °S with a white cursor denote residence 
with value of NDVI is 0.05. The high value of NDVI shown in the vegetation area (forest, 
plantation, and paddy field), otherwise low value of ND VI represent in the non vegetation area 
(residence, industry and open land). 
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Figure 4 is form layer symbol that represent symbol properties for the /J of Bandung. This form 
appears when we click the legend on the form display in Figure 2. /J values are spatially depicted 
in Figure 4 with value from high to low are 4 in the urban areas (residence, industry and open 
land), 0.5 in the plantation, 0.33 in the forest, 0.25 in the paddy field, and 0.11 in the water body 
and cloud. This means that the urban area has potential drought is higher than other regions 
(Tursilowati et al., 2012b). 
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Figure 4. Form Display (Map) of /J 
Figure 5 is form layer symbol that represent symbol properties for the EF of Bandung. The 
opposite of the Bowen ratio, evaporative fraction is shown the level of wetness of a region. - 71 -
Spatially seen that the use of the land settlements have high levels of evaporative fraction 
compared with vegetation and wet area. The highest EF value to lowest in Bandung area are 0.9 
in water body and cloud, 0.8 in paddy field, 0.75 in forest, 0.67 in plantation, 0.2 in industry, 
open land and residence (Tursilowati et al., 2012b). 
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In this study has been successfully develop the Surface Energy Balance Interface Software 
(SEBALIS) using Visual Basic (VB) 6.0 program. This software can simplify the existing 
system and the formulation, facilitates data processing by reducing repetitive and complex tasks 
implemented with the ErMapper software. In the previous study the urban climate variables have 
been calculated in SEBALIS are surface temperature (Ts), air temperature (Ta), net radiation 
(Rn), soil heat flux ( G), latent heat flux (L ), sensible heat flux (H), and evapotranspiration (Etp) 
for each land cover in urban areas. The development of SEBALIS lies in the additional the 
formulation and estimation of urban climate variables (Normalized Difference Vegetation Index 
(NDVJ), relative humidity (RH), comfortable index (THI), Bowen ratio (/J), and evaporative 
fraction (EF)). This SEBALIS that developed has been applied for monitoring drought in 
Bandung. The output of SEBALIS represent distribution of seven types of land cover (residence, 
industry, open land, water body, plantation, paddy field, and forest) in Bandung. The high value 
of NDVI shown in the vegetation area (forest, plantation, and paddy field), otherwise low value 
of ND VI represent in the non vegetation area (residence, industry and open land). /J values from 
high to low are 4 in the urban areas (residence, industry and open land), 0.5 in the plantation, 
0.33 in the forest, 0.25 in the paddy field, and 0.11 in the water body and cloud. This means that 
the urban area has potential drought is higher than other regions. The opposite of the Bowen ratio, 
EF is shown the level of wetness of a region. Spatially seen that the use of the land settlements 
have high levels of evaporative fraction compared with vegetation and wet area. The highest EF 
value to lowest in Bandung area are 0.9 in water body and cloud, 0.8 in paddy field, 0.75 in 
forest, 0.67 in plantation, 0.2 in industry, open land and residence. 
This software could be developed and further refined that can be used to process satellite data are 
integrated and practically appropriate to user needs. 
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